). Fig . 7 ).
G-2: Glycogen is found in no small quantities but much less abundant than in G-3 Fig. 6 ). G-3: Glycogen is found in abundance (Plate 1, Fig. 5 ). Although this grade involves a considerably wide range in the amount of glycogen, it presents a strong contrast with G-2. Daily feeding for successive 26 days brought marked changes neither in HE-stained nor Pas-stained sections (Fig. 2) . Namely, large empty spaces and glycogen were found in abundance within liver cells both at the start and after 26 days of feeding. While sudanophyll substances which were scant at the start increased gradually during the 26 days (Fig. 2 ). This fact indicates that when glass eels feed fat is accumulated in the liver cells. In these fed fish large or small round empty spaces sharply outlined were usually observed in the liver cells in HE-stained sections. These spaces are considered to represent the sites of fatty globules. Accordingly, there was found in this stage a positive relation between the grade in HE-stained sections and that in SH-stained sections.
In starved fish, however, there was found almost no parallelism between the two. This is probably due to the fact that fat was presented as fine globules scattered in cytoplasm in those fish. The empty spaces observed in starved fish were generally in irregular forms and relatively easily distinguished from round vacuoles.
After feeding was stopped on March 16 empty spaces and glycogen were reduced rapidly in size and in amount, respectively. Particularly the latter disappeared com pletely after 30 days of starvation, while a moderated amount of sudanphyll substances remained until after the 30 days (Fig. 2) .
The experiment was finished on April 15. The remaining fish were left in the experimental aquarium and kept without feeding until June 14, when they were sacrificed to a similar histological examination. It is of great interest to note that some amounts of glycogen were found to exist in the liver cells of one half of the fish examined in spite of the fact that no trace of it was detected on April 15 (Fig . 2) . In addition it was noticed that the liver cells of these fish starved for a long period of time reduced markedly in size, which gave the sections the appearance of con centrated nuclei (Plate 1, Fig. 8 ). In the starved group empty spaces which were conspicuously abundant at the beginning of the experiment were reduced in size with time and became unperceivable after 14 days of starvation (Fig. 3) . Glycogen also decreased gradually as starvation continued and disappeared completely after 26 days (Fig. 3) . On the other hand sudano phyll substances were present in small quantities throughout the course of the experiment. (Fig. 4) . Additional explanations are the same as in Fig. 2 .
As starvation continued empty spaces appeared in most of the cells and gradually increased in their size while the cytoplasm decreased in quantity and the nuclei became pushed to one side (Fig. 4) . These alterations reached a peak after about 3 weeks of starvation.
It is worthy of notice that glycogen gradually increased during the period and the tendency still remained after the three weeks. Attention was also attracted to the fact that the features of sections at this stage resembled in appearance those of the fish at the start of the experiment series 1, except that sudanophyll substances were more abundantly observed in the former than in the latter.
186
Starvation over 3 weeks brought the liver cells the same changes as in the starved group of the experiment series 1: a decrease in size and amount of empty spaces and an increase in quantity of cytoplasm. Glycogen decreased in quantity also, but did not disappear completely until after 60 days.
An additional histological examination made on June 14 revealed that the liver cells of fish starved for 3months and a half had the appearance of concentrated nuclei similar to that observed in fish starved for 2months and a half (Plate 1, Figs. 8 and   9 ). This appearance of concentrated nuclei in liver sections might be taken as one of the characteristic features of glass eels starved for prolonged periods of time.
Discussion
Although the glass eels in the experiment series 1 had already been starved for about two months before the experiment started, further starvation was followed by disappearance of empty spaces from the liver cells as well as a rapid decrease of glycogen , which were both abundant at the start of the experiment.
While sudanophyll substances when fish were fed daily were gradually accumulated in their liver cells . When these once fed fish were exposed to the second starvation both empty spaces and glycogen storage disappeared rapidly, but the sudanophyll substances did not show a marked diminution.
These facts seem to show that the empty spaces found in HE-stained sections of the livers of starved fish represent mainly the sites of glycogen storage .
It was observed in the experiment series 2 that the liver cells of glass eels have few empty spaces and a moderate amount of glycogen when they were collected at the seashore.
After two or three weeks of starvation their liver cells became contained large empty spaces as well as plenty of glycogen , and histological liver features as a whole became closely resembled in appearance those of the glass eels from Formosa starved for 2 months (at the start of the experiment) . The reason that there was found a discrepancy between the two cases in the period of starvation elapsed before empty spaces appeared to the highest degree is unknown at present . 
